Reference /Exhibit 5 to Rule 132 Declaration of Jean Bousquet 



A three-year aerobiologic pollen survey of the 
Tampa Bay area, Florida 
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An aerobiologic survey using a rotoslide sampler was conducted daily (January 1979 through December 1981) in 
Tampa, Florida. 

A major tree pollen season (Dec. through May) consisted of oak, pine, Australian pine, bald cypress, cedar, bayberry 
and mulberry. A minor tree season (Oct. and Nov.) consisted of Australian pine and elm. Grass pollen was found 
throughout the year and most prevalent April through October. A major weed pollen season (May through Dec.) 
consisted of ragweed, Mexican tea, pigweed, dog fennel, and false nettle. A minor weed season (March through July) 
consisted of sorrel and dock. 



INTRODUCTION 

Aerobiologic surveys, with particu- 
lar attention to pollens, have been 
carried out for many years in var- 
ious locations throughout the 
United States. The Pollen and Mold 
Committee of the American Acad- 
emy of Allergy and Immunology 
publishes a yearly report from over 
60 counting stations in the United 
States, and five other countries. 1 
State and county health depart- 
ments, hospitals, and specialists use 
data on the quantity and type of 
aeroallergens present in a particular 
area at a specific time to determine 
which aeroallergens may cause pa- 
tient distress. 2,3 

This aerobiologic survey was con- 
ducted for the following reasons. 
First, although most of the infor- 
mation included in allergy texts 3 " 6 
on Florida aeroallergens is accurate, 
some of it is misleading, Second, 
distinct regional differences in Flor- 
ida necessitate independent investi- 
gation in each area. 7 
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The Tampa Bay area has many 
ecologic characteristics of subtropi- 
cal Florida, the lower one-third of 
the Florida peninsula, as well as 
those of the warm temperate zone 
of north Florida. The flora include 
a number of species introduced 
from other subtropical countries 
such as Australian pine (Casuar- 
ina), bottlebrush (Callistemon), eu- 
calyptus (Eucalyptus), Brazilian 
pepper tree (Schinus), mulberry 
(Broussonetiamorus\ Siberian elm 
(Ulmus pumila), Chinese elm (Ul~ 
mus parvifolia), and the punk or 
cajeput tree (Melaleuca). 

Aerobiologic studies have been 
done in Miami on the southeast 
coast of Florida, 8,9 in Sarasota on 
the southwest Gulf Coast, 10 and in 
Orlando in central peninsular 
Florida 7 ; however, none has been 
done in the densely populated 
Tampa Bay area, population 2.1 
million, on the central Gulf Coast. 

METHODS 

This aerobiologic survey was con- 
ducted daily by the Division of Al- 
lergy and Immunology at the Uni- 
versity of South Florida College of 
Medicine and the James A. Haley 
Veterans Administration Hospital, 
Tampa, Florida. A rotoslide sam- 
pler (Aquebogue Machine and Re- 
pair Shop, Box 205, Main Road, 
Aquebogue, Long Island, NY) was 



mounted on the roof of a 3-story 
building (the Veterans Administra- 
tion Hospital in Tampa, Florida) 
located in an area of typical regional 
flora, a combination of both native 
and introduced plants. The location 
had neither a close source of indus- 
trial air pollution nor obstruction 
by large buildings or other obstacles 
of prevailing winds from any direc- 
tion. 

. The rotoslide sampler was an 
electrically operated model that col- 
lected for one of every 12 minutes. 
General Electric G-697 silicone 
grease was applied to the edges of 
each slide. The slides were changed 
daily at approximately 7:30 a.m. 
When slides were not changed every 
24 hours such as on weekends or 
holidays, the count was divided by 
the number of exposed days. 

The rotoslides were stained with 
modified Calberla's solution and the 
entire surface was counted at x450 
magnification using standard pro- 
cedures. 4,5 ' 11 ' 12 The unit volume of 
air sampled was determined by mul- 
tiplying: (1) the sample time by (2) 
the volume of air sampled per rev- 
olution and (3) by the revolutions 
per minute. Air sampled = 120 min 
x 0.00005 m 2 x .377 m/revolution 
x 1550 rpm = 3.5 m 3 . The data are 
reported as the weekly average ± 1 
STD grains/m 3 for each of the 1 to 
52 weeks, 1979-1982, ie: 
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Week I (1979) (day 1 + day 2 + 
.'. . day 7) grains/m 3 
+ 

Week 1 (1980) (day 1 + day 2 + 
• ■ • day 7) grains/m 3 
+ 

Week 1 (1981) (day 1 + day 2 + 
. . . day 7) grains/m 3 



21 Days 

Correlation of rotoslide findings 
with plant pollen production were 
made by field observations every 
four to seven days during the flow- 
ering season of a particular plant or 
group of plants. 

Plants of the Tampa Bay Area 13 
and other references on Florida 
flora 14 " 18 were used to determine the 
genera of local flora. Standard 
references 4 ' 5 ' 11 - 12 ' 19 - 24 were utilized 
for microscopic identification of 
pollen and spores. Permanent ref- 
erence slides were made of pollen 
from species collected in the field. 

RESULTS 

Based on air sampling, the most 
prolific sources of airborne tree pol- 
lens, listed in magnitude of produc- 
tion, in the Tampa Bay area are oak 
(Quercus), pine (Pinus), cypress 
(Taxodium), cedar (Juniperus), 
Australian pine (Casuarina), bay- 
berry (Myrica), and mulberry 
(Broussonetia-Morus) (Fig 1). 

Oak 

There are eleven species of oak 
(Quercus) according to the literature 
and confirmed by field studies in 
the Tampa Bay area. Listed in order 
of abundance they are: laurel (Q. 
laurifolia), sand live (Q. geminata\ 
turkey (Q. laevis), blue-jack (Q. in- 
cana), live (Q. virginiana), myrtle 
(Q- myrtifolia), water (Q. nigra), 
Chapman's (Q. chapmanii), dwarf 
live (Q. minima), running (Q. pum- 
ila\ and scrubby post-oak (Q. stel- 
lata var margaretta). The flowering 
season for the oaks is December 
through May, with the counts con- 
sistently highest during March and 
April. 



Pine 

The two most abundant species of 
pines (Pinus) in the Tampa Bay area 
are the slash pine (P. elliottii) and 
the longleaf pine (P. palustris). Pine 
pollen was found from December 
through June with the highest 
counts in February and March. The 
year 1 980 was particularly favorable 
for pine pollen production in the 
Tampa Bay area. 

Cypress and Cedar 
The cypress and cedar pollen count 
is the total of similar appearing Jun- 
iperus-type pollen from two fami- 
lies, Taxodiaceae and Cupressa- 
ceae. There are two species of Tax- 
odium in the Tampa region, bald 
cypress (Taxodium distichum) and 
pond cypress (T ascendens). The 
latter species is sometimes regarded 
as a variety of the first, ie, T disti- 
chum var. imbricaria. One species, 
southern red cedar (Juniperus sili- 
cicola), of the cypress family (Cy- 
pressaceae) is found in the Tampa 
Bay area. Taxodium ascendens is 
much more abundant than either T 
distichum or /. silicicola in the 
Tampa Bay area. Accordingly, it has 
been assumed that most of the pol- 
len in the cypress and cedar category 
is Taxodium. The cypress-cedar 
pollen season extends from Decem- 
ber through March and peaks in 
January, February and March. 
March of 1981 showed a notable 
increase in count compared to the 
same month in the previous 2 years. 
Australian Pines 

There are two species of Australian 
pine in the Tampa Bay area, Cas- 
uarina eqiusetifolia and C cun- 
ninghamiana. Both are widely 
planted and naturalized species 
from Australia. They are not true 
pines, but belong to the beefwood 
family, Casuarinaceae. Casuarina 
produces pollen in the spring (Feb- 
ruary through April) and in the fall 
(October through December) and 
may pollinate intermittentlv 
throughout the year south of the 
Tampa Bay area. Counts were about 
the same each spring but the pollen 



count for October 1979 was double 
that of any other month (spring or 
rail) m the 3 -year study. 
Bayberry 

One species of bayberry or wax myr- 
tle grows in the Tampa Bay area 
Myrica cerifera. Pollen production 
occurs in February, March, and 
April, with March the month with 
the largest count. 
Mulberry 

Due to the morphologic similarity 
of pollen from the paper mulbeny 
(Broussonetia papyri/era) and red 
mulberry {Moms rubra), the total 
counts for mulberry include both 
species. Broussonetia, native to east- 
ern Asia and Polynesia, is com- 
monly planted and naturalized in 
the Tampa Bay area. Flowering usu- 
ally occurs March through June 
with peak pollen counts durins 
March. & 
The remaining trees have weekly 
average pollen counts less than ten 
and shorter, less predictable bloom- 
ing periods. They are discussed in 
order of abundance. 
Elm 

There are three species of elm ( Ul- 
mus) in the Tampa Bay area. White 
or American elm (Ulmus ameri- 
cana) and Siberian elm (U pumila) 
bloom from January to March. The 
Chinese elm (U. parvifolia) blooms 
from September through Decem- 
ber. Ulmus americana is native 
while the cultivated U pumila and 
U parvifolia were introduced from 
Asia. 

Other Trees 

The sweet gum {Liquidambar styr- 
aciflua) flowers in February and 
March. The March 1981 count was 
approximately a 5-fold increase 
over total counts of the previous 2 
years. 

The Tampa Bay area has two spe- 
cies of hickory (Carya): water hick- 
ory (C aquatica) and pignut (C 
glabra). Scrub hickory (C. flori- 
dana) is a rare third species. The 
pollen production time for Carya is 
from February through May. 

Southern red maple (Acer rubrum 
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Figure 1. Tree pollen counts, weekly mean ± 1 SD, grains/m 3 are sampled daily 1979-81 by -Rotoslide® University of South Florida College of 
Medicine, James A. Haley Veterans Hospital, Tampa, Florida. 



var. trilobum) is present in the 
Tampa Bay area. It flowers January 
through March, although in 1979 
the pollen appeared as late as April. 

The water ash {Fraxinus caroli- 
niana) is a winter pollen producer 
in Florida, flowering December 
through February. 



The southern willow {Salix caro- 
liniana) grows around lakes, water- 
ways and ponds in the Tampa Bay 
area. It usually flowers for two to 
three weeks in February but in 1 979 
and 1980 some pollen appeared in 
late January. 

The punk tree, cajeput tree or 



paper-bark tree {Melaleuca quin- 
quenervia), is native to Australia 
and has become well established in 
the Tampa Bay area. It is primarily 
insect pollinated and flowers any 
time except during freezing weather. 
These multiple bloomings produce 
little if any airborne pollen since the 
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weekly average pollen count was 
never more than 1 grain/m 3 . 

The herbaceous weeds of the 
Tampa Bay area flower primarily 
April through November (Fig 2). 
But, this is variable, ie, in 1981, 
weed pollens were recorded 
throughout the year. 



Ragweed 

Pollen counts for individual weed 
species vary as widely as do the tree 
pollen counts. Common or short 
ragweed (Ambrosia artemisiifolia) 
is the sole species responsible for this 
prolific production of ragweed pol- 
len in the Tampa Bay area. Another 



species, coastal ragweed (A. hispida) 
is found on the Florida Gulf Coast 
Ragweed is the source of 65% to 
9 1 % of the total weed pollen during 
the four major weed pollen produc- 
tion months, August through No- 
vember. A lesser but significant 
amount of ragweed pollen, however, 
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was detected from May through 
July. 

Amaranthus pollen resembles 
Chenopodium pollen and thus are 
counted together. Common pig- 
weed {Amaranthus hyhridus) and 
spiny pigweed (A. spinosus) are the 
most common members of the ge- 
nus in the Tampa Bay area. Other 
species are present, but in fewer 
numbers. There are two species of 
Chenopodium: Mexican tea (C. am- 
brosioides) and goosefoot or lamb's 
quarters (C. album). Mexican tea is 
the predominate species. These 
chenopods occur frequently in cit- 
rus groves and are more numerous 
than Amaranthus species in the re- 
gion. Atriplex arenaria and Suaeda 
linearis probably contribute little to 
the Amaranthus and Chenopodium 
counts since they occur primarily 
along the coastal and salt marsh 
areas. The pollen production season 
for Amaranthus and Chenopodium 
extends from May through Novem- 
ber with high counts during the 
summer months. 

Dog Fennel 

Dog fennel, Eupatorium, is wide- 
spread in the Tampa area with pro- 
fuse growth in disturbed sites, ie, 
fields and along roadsides. Three 
species, E. capillifolium, E. compos- 
itifolium and E. leptophyllum are 
present. Some pollen production 
occurs in late summer, but the 
higher counts occur in October and 
November. Dog fennel is both in- 
sect and air pollinated. Baccharis 
halimifolia has similar appearing 
pollen and may have been counted 
in with the Eupatorium. Parthen- 
ium hysterophorus could also con- 
tribute to the Eupatorium pollen 
count and is common in the Tampa 
Bay area. 

Rumex 

The docks and sorrel are counted 
together and belong to the genus 
Rumex. Sorrel (R. hastatulus) and 
the docks, primarily E. verticillatus, 
are spring pollinators with produc- 
tion beginning in March or April 
and continuing into July. 



Other Pollens 

Urticaceae pollen grains found on 
the samples in late summer (July 
through October) may be bog hemp 
or false nettle (Boehmeria) and/or 
clearweed {Piled). Pellitory (Parie- 
taria), which flowers from January 
to June, was not detected in this 
survey but found on subsequent sur- 
veys. 

Common cattail {Typha latifolia) 
and Southern cattail (T. domingen- 
sis) grow in freshwater sites 
throughout the area. Trace amounts 
of cattail pollen was detected March 
through May. The highest daily pol- 
len count was only 2 grains/m 3 . 

There are six species of goldenrod 
in the Tampa area, the most com- 
mon of which are Solidago semper- 
virens, S. chapmanii and S. fistu- 
losa. Euthamia minor is abundant 
and its pollen is indistinguishable 
and included in Solidago pollen 
counts. October and November 
were the only months when Soli- 
dago pollen was detected. The high- 
est daily count was only 3 grains/ 
m . 

Grass pollen is present all year, 
but April through October is the 
period of heaviest pollen production 
(Fig 2). Members of the grass family 
(Gramineae) in order of abundance 
in the Tampa Bay area are: Bahia 
grass {Paspalum notation), Ber- 
muda grass (Cynodon dactylon), 
Vasey grass {Paspalum urvillei), Na- 
tal grass {Rhynchelytrum repens), 
St. Augustine grass (Stenotaphrum 
secundatum), beard grass {Andro- 
pogon spp.), Guinea grass {Panicum 
■maximum), and Johnson grass 
{Sorghum halepense). Of these, only 
Stenotaphrum and Andropogon are 
native to the Tampa Bay area. Rye 
grass {Lolium perenne) is planted in 
lawns and may be a minor contri- 
butor to the total grass pollen count. 

DISCUSSION 

This 3-year aerobiologic survey 
identifies the usual pollen producing 
seasons in the Tampa Bay area for 
trees, herbaceous weeds, and grasses 
(Figs 1 and 2). 



The tree pollen production season 
of the Tampa Bay area differs in 
three ways from most northern 
parts of the country. First, the tree 
pollen season lasts longer, October 
to June. Second, pollen production 
for individual species is earlier: De- 
cember for oak, pine, cypress, cedar, 
and ash; January for maple and wil- 
low; February for bayberry, sweet 
gum, and hickory; and early March 
for mulberry. Third, some genera 
bloom more than once a year: Aus- 
tralian pines {Casuarinaceae) 
bloom at least twice a year, Febru- 
ary to April and October to Novem- 
ber; elms (Ulmaceae) U. americana 
and U. pumila, January to April, 
and U. parvifolia, September to Oc- 
tober. The punk or paper-bark tree 
{Melaleuca) blooms intermittently 
throughout the year but its pollen is 
scarcely airborne. 

Nasal and bronchial challenge 
studies conducted at our institution 
have shown bald cypress {Taxo- 
dium distichium), Australian pine 
{Casuarina equisetifolia), and bay- 
berry {Myrica cerifera) pollens to be 
aeroallergens. 25-27 Oak, elm, ash and 
hickory pollen have been studied by 
various investigators and found to 
be significant aeroallergens. 2 " 5 ' 28,29 
Oak pollen counts were the highest 
of any genera including grasses and 
weeds. Punk, maple, willow, and 
sweet gum are primarily insect-pol- 
linated and therefore do not pro- 
duce large amounts of aeroallergens. 
The punk tree pollen has been con- 
sidered an important aeroallergen 30 ; 
however, double-blind controlled 
studies reveal that neither punk tree 
pollen nor odor from its blossoms 
causes respiratory symptoms. 31 

The importance of slash pine (P. 
elliotti) and longleaf pine {P. palus- 
tris) as sources of aeroallergens is 
unknown for lack of well controlled 
studies. A study conducted in 
Rhode Island has found a 10% in- 
cidence of positive prick skin tests 
using eastern White pine {P. stro- 
bus) pollen extract in patients with 
spring seasonal allergic rhinitis. 
Four patients with positive prick 

^ - -^T^n^ ggy:. -S3 
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skin tests with eastern white pine 
pollen extract had nasal challenges 
with the same extract, two of them 
had positive challenges. 32 

Negligible amounts of pollen 
from the following species were ob- 
served: pecan (Carya illinoinensis), 
box elder {Acer negundo) sycamore 
(Platanus Occident alis), walnut 
(Juglans sp\ and Cottonwood (Po- 
pulus deltoides). There was no pol- 
len detected from other tree species 
which are alleged sources of aeroal- 
lergens in the Tampa Bay area such 
as Brazilian pepper {Schinus tere- 
binthifolius) and mangroves (Rhi- 
zophora mangle, Laguncularia ra- 
cemosa, and Avicennia germinans). 

The herbaceous weed pollen sea- 
son extended from April through 
November in 1979 and 1980. Weed 
pollen grains, however, were present 
during every month of 1981. Flow- 
ering ragweed, pigweed, and Mexi- 
can tea have all been observed in 
the field during the three presum- 
ably weed pollen-free months (Jan- 
uary, February, and March). Weed 
pollen production in other parts of 
the United States begins later and 
lasts until the first frost. 

Ragweed is the most abundant 
wind pollinated weed found in the 
Tampa Bay area, but during the 
peak pollen season (August to No- 
vember), the concentration of the 
ragweed pollen is less than in the 
eastern and midwestern United 
States. 1 

The only Tampa Bay area weeds 
that pollinate primarily in the spring 
are sorrel and docks (Rumex). Dog 
fennel {Eupatorium), even though 
partially insect pollinated, produces 
windborne pollen in October and 
November that is second in quantity 
only to ragweed. Goldenrod {Soli- 
dago) blooms in the late summer 
and fall but is of minor or no im- 
portance, since it is primarily insect- 
pollinated. 

Marsh elder {Iva) pollen may 
have contributed to the Ambrosia 
count even though it is confined to 
coastal salt marshes approximately 
30 miles from the sampling site. 



Cocklebur {Xanthium) is exceed- 
ingly rare in the Tampa Bay area. 
Although there is no true nettle ( Ur- 
tica), there were pollens from mem- 
bers of Urticaceae family found in 
this survey, presumably from Boeh- 
meria, Parietaria, and/or Pilea. 

Grasses produce pollen through- 
out the year in the Tampa Bay area 
with the greatest production in April 
through the end of October. In the 
Tampa Bay area persons sensitive 
to grass pollen may have symptoms 
even in the winter months since air- 
borne grass pollen is present all year. 
The pollen production season for 
grasses does not extend over the en- 
tire season in other parts of the 
country, except for a few areas in 
southern Texas and southern Cali- 
fornia. 1 

In the Tampa Bay area, Bahia 
grass {Paspalum notatum) is a very 
important aeroallergen. 33 Vasey 
grass {P. urvillei), a member of the 
same genus as Bahia, produces pol- 
len spring to fall. It is frequently 
found along roadsides. Natal grass 
{Rhynchelytrum repens) grows 
abundantly in vacant lots, flowering 
throughout most of the year. Large 
stands of Guinea grass {Panicum 
maximum) occur in the summer, 
particularly in uncultivated citrus 
groves. Beard grass {Andropogon 
spp-) produces pollen in the fall. The 
importance of these grasses as 
aeroallergens is unknown and de- 
serves further study. Pampas grass 
{Cortaderia selloana) is being 
planted for ornamental purposes 
around buildings and homes in the 
Tampa Bay area. It may be or may 
become an important aeroaller- 
gen. 34 

The Rotoslide collector used in 
this study may be inefficient for par- 
ticles below 5 to 8 Mm so that the 
small mold spores in the Tampa Bay 
environment were not reported in 
this survey. A more thorough inves- 
tigation using a sampler with 
broader range, such as the Burkard 
trap, is necessary for surveying mold 
spores in this area. 35 

In disagreement with some allergy 



texts, we have found insignificant 
amounts of airborne pollen from 
punk trees {Melaleuca) and golden- 
rod {Solidago) and no airborne pol- 
len from Brazilian pepper trees 
{Schinus) nor citrus trees {Ruta- 
ceae). This is not surprising since 
these species are insect pollinated. 

This survey has established spe- 
cific seasons in which pollens are 
produced in the Tampa Bay area. 
There is overlap among the major 
pollen seasons, ie, trees (Dec-May), 
weeds (Apr-Dec), and grasses (Apr- 
Oct). In addition, mold spores are 
found throughout the year. Patients 
with multiple pollen and/or mold 
sensitivities may have symptoms 
throughout the year in the Tampa 
Bay area. More work is required to 
identify and quantify better air- 
borne mold spores and establish 
threshold concentrations of mold 
and pollens required to elicit symp- 
toms in patients suffering from res- 
piratory allergic disease. 
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BLISTERS IN CHILDREN 

A blistering eruption occurring on a young child with atopic dermatitis 
is usually one of four vesicular diseases. 1 The differential diagnosis would 
include impetigo, varicella, herpes zoster and eczema herpeticum (herpes 
simplex). Physicians should keep in mind that patients with atopic der- 
matitis are very prone to herpes simplex infections. 

1 . Levine NM. Grouped crusted papules in an infant. Coinciding atopic 

dermatitis is the clue. Modern Med 1990;58:140. 
Reprinted with permission from Immunol Allergy Pract December, 1990. 
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